Allopurinol-insensitive oxygen radical formation by milk xanthine oxidase systems.
Oxygen radical generation in the xanthine- and NADH-oxygen reductase reactions by xanthine oxidase, was demonstrated using the ESR spin trap 5,5'-dimethyl-1- pyrroline-N-oxide. No xanthine-dependent oxygen radical formation was observed when allopurinol-treated xanthine oxidase was used. The significant superoxide generation in the NADH-oxygen reductase reaction by the enzyme was increased by the addition of menadione and adriamycin. The NADH-menadione and -adriamycin reductase activities of xanthine oxidase were assessed in terms of NADH oxidation. From Lineweaver-Burk plots, the Km and Vmax of xanthine oxidase were estimated to be respectively 51 microM and 5.5 s-1 for menadione and 12 microM and 0.4 s-1 for adriamycin. Allopurinol-inactivated xanthine oxidase generates superoxide and OH.radicals in the presence of NADH and menadione or adriamycin to the same extent as the native enzyme. Adriamycin radicals were observed when the reactions were carried out under an atmosphere of argon. The effects of superoxide dismutase and catalase revealed that OH.radicals were mainly generated through the direct reaction of H2O2 with semiquinoid forms of menadione and adriamycin.